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IMPROVED ELECTRO-MAGNETIO RAILWAY 
BRAKE. 

ALTHOUGH the electric brake known in France by the 
name of its inventor, M. Achard, has been more or less un
der public notice fot many years, it is only latterly that it 
has been developed into anything like a practical form, and 
has met with some approval at the hands of French 
railway companies. In fact, during the last eighteen 
months, a train equipped with the brake has been running 
regularly between Paris and Creil and Paris and Abancourt 
on the Northern Railroad of France. 

The accompanying illustration represents the brake 
as applied to a locomotive and a tender. Normally, the 
cylindrical electro-magnet employed ought to be concen
tric with the axle and move with it; the armature would 
form the sides of a sleeve also mounted on the axle, but 
loose, so that it does not revolve with the wheels; a chain 
forming the transmission to the brake is rolled on the sur
face of the sleeve, and produces a braking effect propor
tional to the advance of the train. This arrangement, 
however, required modification on account of the speed 
given to the parts if they are mounted direct on the axle. 
The principle, however, ha.s been preserved by employing a 
shaft parallel to the axle, and which is geared up to this 
latter by the friction of a disk kept in place by a spring. 
The velocity is thus reduced, and the duration of the various 
parts increased, while the working of the brake is assured. 
It is obvious that this mechanism may be easily adapted to 
all types of carriages. In each of the brakes represented in 
the engraving the following parts are combined: The axle 
driving by friction the disk mounted on the adjacent shaft; 
a spring keeping the disk in contact with the axle; an electro
magnet mounted on the shaft parallel to the axle, and 
caused to revolve; two sleeves loose on the shaft parallel to 
the axle; these sleeves are terminated by two disks in soft 
iron, forming armatures, and of a diameter equal to that of 
the electro-magnet; the chain which actuates the brake by 
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After a variety of experiments with different electro
magnets, M. Achard found that form designed by M. 
Nickles, and indicated in the engraving, to be the best. In 
this magnet there are two tubes of soft iron, one placed 
concentrically within the other, the interval being filled with 
wires covered with silk, and through which the current 
passes. If an iron armature connecting the two c:ylindrical 
tubes is applied, a second pole is found on the outer peri
phery, and the field of magnetic attraction is largely in
creased. The great advantage of this annular arrangement 
is that the attraction is exerted, as it were, at the end of a 
long lever, whic:h produces the best effect. Moreover, the 
employment of tubes insures a maximum of power, with a 
minimum of mass. M. Achard's magnets support about 
1,760 Ibs., with a current from a Leclanche battery of three 
or four elements. 

Such is the arrano-ement of the electric brake at present 
working, a very diffe�'ent apparatus to that some time ago 
presented by the same inventor, who has devoted himself 
successfully to reducing the once complicated mechanism to 
the simplest form compatible with the principle of the brake. 
Capable of being applied to all the vehicles of a train, it 
forms essentially a continuous brake, and is undoubtedly 
prompt in its action, and costs little 01" nothing for its 
maintenance. In the event, moreover, of a break-away, the 
forward part of the train can be stopped by the driver and 
the rear part by the guard in the end van. As we have al
ready said, a train fitted with this brake has been running 
regularly for 18 months on the Northern Railway. and mak
ing, on an average, about 180 miles daily, and during this 
time it appears to have given every satisfaction to the en· 
gineers on the line. In concluding this notice, we think it 
will be interesting to give the views of a well-known French 
engineer on continuous brakes. The observations are taken 
from a re�ort of M. Marcel Deprez: "The utility of con
tinuous brakes lies.less, as is generally believed, in insuring 
a diminution in the chances of collision than in the reduc
tion of the time employed in traversing tbe distance between 
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motor to tbe purpose of propelling private carriages on com· 
mon roads. 

The velocipede mania tbat so affected nearly everybody 
six or seven years ago showed one thing, if nothing more
tbe great need of some means of locomotion faster than tbe 
ordinary walk of humanity and not so expensive to keep as 
a borse. For a time it was fondly hoped by many that the 
velocipede would meet tbis desideratum, and our inventors 
did their best to make it do so, but all their efforts could wt 
put more power into a man's legs tban what originally be
longed tbere, and the velocipede has bad its day, it being 
now only found in the hands or between the legs of a few 
wbo make a living by exhibiting tbeir skill in its use and of 
some enthusiasts who still believe in it. 

If our inventors will spend as much time and thought 
upon adapting the fireless locomotive to tbe use of private 
individuals as they bave spent upon the yelocipede, it seems 
to us that tbe field of its operations may be very much en· 
larged, and that we may see tbe time w ben it will be almost 
as common for families to have steam carriages of tbeir own 
as it now is to bave sewing machines. We regard this as a 
promising field for operations for our inventors and a com
paratively ne,,- one, wbich if faithfully and intelligently 
worked will insure a rich reward to tbe one wbo best suc
ceeds in his endeavors. 

At first glance, it would seem as tbough tbere would be 
much difficulty in the matter from tbe supposed necessity of 
the owner of the carriage also having a boiler to heat tbe 
water. We do not, bowever, regard tbis as absolutely nec
essary, because if such carriages were introduced and in 
common use, tbere could and would soon be depots estab
lished to supply- tbe bot water, and wbere also could be 
stored the carnages when not in use; or companies might 
be organized to keep such carriages for bire, in tbe same 
manner as horses and carriages are now in livery stables. 
Besides tbis, it is possible that some cbeap boiler may be in
vented tbat will beat water sufficiently for this purpose, 
which any person of ordinary sense migbt run without dan-
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IMPROVED ELECTRO·MAGNETIC RAILWAY BRAKE. 

rolling around the sleeves when tbese latter become con
nected to the maguet by tbe action of the current. Tbis 
chain passes over a pnlley attacbed to the frame, and thence 
over another pulley at the end of a lever which is attached 
to the brake. Tbe electnc portion of the apparatus com
prises batteries and conductors. Two insulated cables are 
placed below tbe frames of tbe carriages, one on tbe right, 
the otber on the left, along tbe train. Tbe connections be
tween the vehicles consist of two uninterrupted metallic 
conductors. A complete electric circuit is thus obtained, by 
which the current is distributed throughout the train. Under 
each vehicle two secondary wires branch from the principal 
cables, one to tbe rigbt, the other to the left Tbus two 
branches, suitably insulated, conduct tbe current desired 
from tbe circular electro-magnet, the prmcipal organ of the 
brake. In the front and in the rear van is placed an ac
cumulating Plante's battery, composed of four secondary 
elements of 4 in. dhtmeter. These batteries remain con
stantly cbarge�, and they are sufficiently powerful to stop 
promptly a tram composed of fourteen vebicles including 
�he engine and tender. In the front van above the battery 
IS placed a commutator; a borizontal frame slidino- in the 
roof of the vehicle allows the guard, by a lateral mo;ement, 
to throw the metallic connection on the springs of the com
mutator; he also puts in communication the positive pole of 
th.e battery with the right-h�n� cable, and the negative pole 
WIth the left-hand cable; thIS IS the only movement required 
to put on the brakes. A similar frame, mounted like the 
other, serves to release it. Equally the brake can be put in 
operation by tbe driver, a cord being attached to each end of 
thE? frame and led to the foot-plate, so that by pulling one or 
other of these cord3 the brake is thrown on or off; the train 
is therefore under the control of the driver and of the front 
and rear guards. 

two stopping places. The perfection to wbich the system of 
signals and the general train service has been developed is 
the best guarantee against accidents. On the contrary, any 
improvement which has for its object the increase of the 
useful speed of trains should commend itself to the atten
tion of the engineers of railway companies. It is in this 
direction that powerful brakes, and especially that of M. 
Achard, are of importance. It is evident that if, by means 
of a prompt action of the brake, and by a �reater intensity 
of stopping power, the full speed of the tram may be main
tained for a longer period, a saving in time is effected. A 
minute thus gained may represent a kilometer traveled by 
the fast trains. In omnibus trains, baving frequent stops, 
the smallest gain of time is of importance." In tbis country 
a melancboly experience has taugbt us that, contrary to the 
above deductions, the great advantage of an efficient con
tinuous brake is to prevent accidents and not to save time.-
Engineering. 

FIRELESS AND HOT WATER LOOOMOTIVES. 
During tbe last five years we bave frequently referred to 

fireless locomotives and their progress toward practical use. 
Although these motors have attained some degree of excel
lence, yet we do not regard them as baving by any means 
reacbed tbeir bighest point of usefulness. So far their only 
use has been on tbe ordinary street or suburban railways, 
but we regard them as peculiarly fitted for elevated and 
underground roads, especially the latter, because tbe gases 
of combustion, sparks, etc" prove a terrible nuisance in all 
underground railways. Tbere appears to us, however, an
otber direction in which they may be much more exten
sively used if our inventors will set their wits to work to 
make the necessary improvements to adapt this form of 
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ger of exploding it; and just here seems a good cbance for 
one improvement. 

That our readers may have some idea as to what bas al 
ready been done in the line of fireless and hot water loco
motives, we propose to give sketcbes of tbe various patents 
granted tbat seem to have a bearing on tbis matter. 

Tbe idea of using bot water locomotives is very old, much 
older apparently than tbe Patent Office examiners have any 
idea, judging from the patents granted during the last ten 
years. As long ago as 1819, Jobn Seaward obtained an En
glisb patent (No. 4,356), in whicb tbe fire was separate 
from the generator or boiler. In tbis case the generator was 
made to receive a cylinder or cylinders of cast iron, wbich 
were to be heated in a separate furnace and then transferred 
to the generator. Two forms of generators were described, 
in one of wbich the heater was inclosed in tbe steam space 
and a small continuous stream of water forced into the gen
erator, and by direct contact with the heated iron the water 
was instantly flasbed into steam, which was intended to be 
used as fast as generated. In the other style of generator 
the beater simply took the place of the fire in the ordinary 
boiler as the water did not come in direct contact with the 
heate� but only with the surface of tbe metal surrounding 
it, whicb derived caloric from the heater in the same man
ner as the ordinary box sad iron obtains it from the con-
tained beater .. 

Succeeding this we find another Englisb patent,No. 6,923, 
granted in 1835 to tbat prolific but rather erratic genius, the 
Earl of Dundonald, in which various inventions are de
scribed. One part of this patent describes a mode of heat
ing locomotive boilers by forcing steam into tbem from an 
auxiliary stationary boiler, so as to heat the metal of the 
locomotive boiler and thereby lessen the time required to 
get up steam, and then to heat the water by blowing steam 
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into it; or, after the steam had heated the locomotive boiler' becomes too much reduced the tanks are to be replenished 
sufficiently, boiling water from the stationary boiler was to 'from the stationary boilers, which may, for use on street 
be transferred to it. Another plan, which we give in the I railways, be placed at either end of the line, or, for long 
inventor's own words, was as follows: "For locomotive roads, may be placed at distances to correspond with the 
boilers which are only required to travel over short lines of quantity of water carried and the heat of the same." 
railroad, so as not to require a great supply uf water before 1 The same gentleman has a subsequent patent, No. 85,457, 
they return to the station or place from which they set out, • dated October 27, 1868, describing the use of a flexible· 
the boilers of such locomotive engines may be supplied with jbinted pipe for connecting the reservoirH to the boiler dur
hot water from the auxiliary boiler before mentioned with- ing the process of filling the former with hot water, and a 
out using forcing feed pumps to inject water into the loco- supplementary tank to be attached to the stationary boiler 
motive boilers, but in lieu thereof retaining the steam in the for the purpose of receiving the water left in the reservoir 
auxiliary boiler at a higher preRsure than the steam of the when the pressure has become too low for further use, which 
locomotive engine. Then a communication being estab- water is to be returned to the boiler for reheating. The use 
lished between the lower part of the auxiliary boiler and of the supplementary tank is to enable the water to be 
the locomotive boiler by suitable joints or flexible pipes, a emptied from the reservOir into the boiler by the pressure of 
supply of hot water may be transferred .nst3:11111 ,ooLisly the steam still remaining in the reservoir, although it may 
from the auxiliary boiler to the locomotive boiler by merely be considerably below that in the boiler. This is done by 
opening a cock." cutting off the connection between the boiler and supple-

In another English patent, No. 2.995, of 1858, in which mentary tank, connecting the reservoir with the tank so that 
the invention is said to be applicable to "stationary, marine, the water in the reservoir may be driven into the tank by 
or locomotive boilers," a method of heating water is de- the force of the steam still remaining, and when emptied 
Beribed by passing it, before it enters tb,.e boiler, through a closing the connection between the tank and reservoir, fill
series of zigzag tubes arranged over the fire in a separate ing the latter with the highly heated water. and then, by 
furnace. The water thus heated "is converted into steam, opening the connection between the tank and boiler, allow
or steam mixed with water, and it thus enters into the ing the water to descend into the latter by its own gravity. 
boiler in a superheated or highly heated condition. and ma- The next patent on thiR subject is that of Gartner & 
tcr;ally aids the generation of steam in the boiler. * * * Diebold, of Lebanon, Pa., December 12, 1871, No. 121,864, 
bstead of thus heating the feed water an-l passing it in the I the novelty of which, to use the words of the inventors, 
form of hot water or steam, or both, intu the body of the' " consists in the propulsion of cars or machinery of a porta
boiler, steam itself obtained from a separate source is used I' ble nature by means of steam which has been generated in 
for a similar purpose. For this purpose a supply of steam an apparatus apart or separated from that in which it is ap
is raised in a separate boiler or boilers and pasRed thence I plied as a motor, and conveyed to capacious reservoirs con
through a coil of heating pipes in the furnace. The steam nected with a steam cylinder, to be kept and used as re
is in this way highly superheatcd or surcharged with caloric, qui red. 'i 
and as it at once permeates the mass of water in the boiler it The drawing Ij'hows an ordinary street car having beneath 
g-enerates steam with great rapidity and effect therein. it a reservoir to receive the steam, and a condenser to reo 
Steam applied in this way may operate on a boiler which ceive and condense it after it has been used in the propelling 
htls no furnace of its own, in which case the injected steam, engine, situated between the reservoir and condenser. 
acts entirely in the plac� of fuel." I. A few months after this (April 9, 1872) the patellt No. 

Following this is another English patent, No. 143, of 
1
125,577 was granted to Emile Lamm, of New Orleans, for 

186.2, issued to W. Jopling, which describes the idea of heat· , the use of hot water in precisely the same manner as steam 
ing water, previous to feeding it into a locomotive boiler, by I is used in Gartner & Diebold's patent and hot water in the 
means of a separate stationary boiler, which may or may Cahoon patents. The following is extracted from the speci
not be connected with a furnace for heating fuel to be sup- lication: "The purpose of my invention is to store heat in 
plied hot to the furnace of the locomotive. a mass of water or superheat the water until its temperature 

The late ZeralfColburn contributed an article in 1864 to corresponds in a steam boiler to two hundred pounds press
the London Engineer (vol. XVIII., p. 335), in which the ad- ure to the square inch. I then drive this superheated water 
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boiler by a furnace transported with tht.l car; or, in other 
words, in supplying the feed water, at or liear the requisite 
heat and pressure, from a stationary boiler or furnace, and 
sustaining that heat and pressure subsequently during the 
trip by the car boiler and furnace." Besides this main fea
ture of the invention there are details shown for carrying out 
this principal point. One uf these consists in the use of a 
movable grate, to be filled with incandescent fuel from the 
furnace belonging to the stationary boiler, which, when so 
filled, is to be connected with the boiler of the car or loco
motive to keep up the supply of steam as it is used during 
the trip, the size of the grate and quantity of fuel being so 
proportioned as to keep up just sufficient steam without 
further feeding during the trip. If preferred, instead of the 
solid incandescent fuel, liquid or other fuel to be fed to the 
furnace during the trip may be used. A second minor fea
ture is the heating the supply water by means of two tiers 
of boilers, the upper tier being heated from the waste heat 
of the lower boilers and the water for the lower tier being 
first fed into the upper tier, whel:,e it is heated to about 212" 
before it is passed intu the lower boilers. These two sets of 
boilers are so connected by pipes with the coupling con
necting them with the locomotive, that, if preferred, the 
lower portion of the locomotive boiler may be filled with 
water from the upper tier and the upper portion of the 
water space be filled from the lower tier at a higher degree 
of heat. 

From these brief descriptions of the different patents it will 
be seen that, although several of the American patents
Cahoon, Gartner & Diebold, Lamm, and Angamar-have 
broad' claims to the idea 'of using hot water or steam in loco
motives taken from stationary boilers, yet it is evident that 
no such broad claims can l-Je sustained in view of the earlier 
foreign patents for the same thing, and that therefore there 
can be no monopoly of this feature, which leaves the sys
tem open to whoever can produce the best means of util
izing it. 

There are, no doubt, many different points on which im· 
provements may be made, even for use on street and other 
railroads, but tbe greatest chance for improvements is in 
adapting the principle for use in private carriages, small 
steam yachts, and even ferryboats, all three of these being 
new and untrod paths, in which he who starts earliest, all 
other things being equal, has the best chance. To say noth· 
ing further of the use of these motors for private carriages 
on ordinary roads. think of the immense business that could 
be done in summer time on our many rivers, lakes, and 
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IMPROVED HAND-POWER ROCK DRILL. 

vantages of employing fireless locomotives ill working the 
underground railways of that city were discussed at con· 
siderable length, showing the decrease in material to be car· 
ried, lower first cost of the locomotives, less expense in run· 
ning, and the dispensing with the smoke and dust insep
arable from the employment of the ordinary locomotives, 
which prove such nuisances in all tunnels, to say nothing of 
the effect on the lungs of sickly persons, effects which are 
much increased where there is much traffic. as in the Lon
don underground railways. 

The same gentleman also furnished all article to the same 
paper (vol. XIX., p. 282) advocating the use of stationary 
boilers to heat the feed water of locomotives to about 3000 
or 3500 before supplying it to the tenders, which, of course, 
would have to be strong enough to sustain the pressure due 
to water at this degree of heat. 

The next case we find is the American patent No. 70,407, 
issued to C. W. Cahoon November 5, 1867, showing a car· 
riage containing two reservoirs connected by a pipe having 
a valve for cutting off the connection when desired. Each 
of these reservoirs is supplied with a pipe and valve con
necting it with the engine, by which arrangement the steam 
in one reservoir can be held in reserve until the other is ex· 
hausted, or, if preferred, the cylinders can be both in com
munication through the pipe and valve hefore referred to, 
and the steam be used from both at once. When the steam 
carriage is to be used, water, it is stated. "is first heated at 
a stationary boiler under pressure up to a temperature of 
about 330'. This boiler has two pipes with valves in one 
end of it, to which are attached adjustable couplings, one of 
which pipes is placed near the lower part, and the other at 
about two thirds of the height of the water space. When it 
is desired to fill the tanks the carriage is brought alongside 
of the boiler, and the lower pipe in one of the tanks con· 
nected with the lower pipe in the boiler, by means of the 
adjustable couplings, the upper pipes of the two being con
nected likewise. The valves in the boiler and tank are then 
opened, so that the tank may be supplied thereby, and when 
supplied the valves of both are shut and the coupling dis
connected, the carriage being then ready for duty. If both 
tanks are to be filled at the same time, then the valve be
tween them should be opened before connecting the tank 
and boiler, and after filling be immediately shut. * * * * 
The length of time during which the water will be available 
for motive power will depend upon its heat, and when that 

into a strong reservoir placed on a street car or other vehi
cle, to which a steam engine connected with the above reser
voir is adapted. * * * * The surplus heat which has been 
produced in the stationary boiler is carried along with the 
water when transferred into the reservoir on the car. This 
superheated or stored heat, without any additional fire on 
the car, causes about 15 per cent of the water in tbe reser 
voir to fly off into steam, with an average pressure of one 
hundred pounds to the square inch, thereby enabling the car 
to run a distance of at least seven or eight miles." 

The drawing in this case shows only a reservoir to receive 
the heated water and a cy linder of an engine to use the steam 
derived from it. 

The same gentleman obtained another patent (N O. 129,969), 
July 30 of the same year, which shows a reservoir of a fire
less locomotive, having in its bottom a perforated pipe 
through which steam may be driven into the cooled water 
of the reservoir to heat it, after a trip has been made and 
the water become comparatively cool. 

After this comes an English patent, No. 4,377, of 1875, is· 
sued to T. C. Fidler, in which is described the use of .• heat
ers " (blocks of iron or fire clay), to be heated in stationary 
furnaces, which will give off sufficient heat to supply steam 
for a limited trip. At convenient points stationary furnaces 
are to be employed to reheat the "heaters," where the cool 
heaters are to be exchanged for hotter ones, or they are to 
be placed in connection with the furnaces so that currents 
of hot gases may be sent through them, the heaters being 
perforated for that purpose. The locomotives may be of 
ordinary construction in otlH'r respects, supplied with the 
usual feed water tanks, etc. , hut preference is given to the 
employment of a stationary boiler heated by the gases of a 
stationary furnace for 'the purpose of supplying the whole of 
the locomotive� or steam cars with heated feed water be
tween each trip, sufficient to compensate for the loss of 
water for the whole trip, and to fill the boilers with heated 
water for the first trip of the day, in order to dispense with 
the weight of the tanks, feed water apparatus, etc., upon 
the locomotives or steam cars. 

The next and last patent we shall refer to is that granted 
November 27, 1877, to E. H. Angamar, of New Orleans. for 
an invention which is stated to consist mainly in" providing 
the motive heat for a railroad car on short routes by supply· 
ing its boiler with water previously heated by means inde
pendent of the car, and keeping up this initial heat of the 
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bays, if small yachts or boats could be obtained provided 
with powers that would, within certain defined limits as to 
distance, take them in any desired direction, irrespective of 
the wind or tide, without the expenditure of muscular power 
other than that sufficient to turn a val ve, and only requiring 
such attention as any child can give. 

How these desirable results are t:J be reached, and by what 
improvements, we shall have to leave our inventors to find 
out. There are many different points which will require 
improving without doubt; and it is probable that all these 
will not be made by any one man, but that, as in the case of 
most inventions, the complete and perfect motor will grow 
up from a union of the ideas of many in ventors, no one of 
whom will be able to claim all the glory or all the profit, so 
that the inventor has more than one chance of succeeding. 
Let no one, h0wever, start off with the idea that a practical 
motor of this kind can be devised without the expenditure 
of considerable thought, time, perseverance, and last, though 
not least, money, or he will most certainly fail in his en
deavors. 

-----�------

IMPROVED HAND POWER ROCK DRILL. 
JORDAN'S machine is made in various forms to suit the 

different conditions under which it has to work, but the 
cylinder and drill bar. together with all the parts requisite 
to give motion to the tool, are of the same construction in 
each case. The cylinder is fitted with a piston and tubular 
rod of steel, which works freely through the long glands at 
the top and bottom of the cylinder. The top gland contains 
a cup-leather packing round the piston rod, which prevents 
the escape of air contained in the cylinder. The piston is 
slightly cupped on its upper surface, and is packed with 
a thin disk of leather, which, when pressed down into it by a 
nut of proper form on the piston rod, is converted into a 
cupped leather, which, being very thin, forms an air-tight 
packing and permits a>very free motion of the piston. 

The top of the tubular piston is fitted with a lifting block 
made in three parts-see section of cylinder-two of which 
form its body, and one the sleeve, by which all are held to
gether. This construction is adopted in order to embrace 
the driving nut B-see detail-the lower end of which re
volves in it as a thrust·bearing. This nut is screwed through 
its entire length of 8 ins. to fit the screw portion of the 
steel drill· bar, which passes through the center of the ma-
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